Epigenetic modification of fetal fibroblasts improves developmental competency and gene expression in porcine cloned embryos.
Treatment of somatic cells with DNA methylation and histone deacetylation inhibitors has been hypothesized to improve the potential reprogramming after nuclear transfer (NT). The objective of this study was to investigate the developmental competence and gene expression during the porcine preimplantation development of in vitro fertilized (IVF) and embryos cloned with porcine fetal fibroblasts (pFF) (pFF-NT), and pFF treated by 0.5 μM 5-azacytidine (5-azaC) (pFF+5-azaC-NT) or 1.0 mM sodium butyrate (NaB) (pFF+NaB-NT). IVF embryos had significantly (P < 0.05) higher blastocyst rates (27.7 ± 2.6 %) and total cell numbers (46.7 ± 3.9). However, NT embryos from pFF+5-azaC and pFF+NaB showed enhanced developmental potential with significantly (P < 0.05) higher rates of blastocysts (21.3 ± 2.9 % and 22.4 ± 1.7 %, respectively) than those from pFF (15.1 ± 2.5 %). Further, NT embryos from pFF+5-azaC and pFF+NaB (33.8 ± 4.1 and 35.7 ± 5.2, respectively) had significantly (P < 0.05) higher total cell numbers than those from pFF (24.6 ± 3.5). Differential expression pattern of genes involved in DNA methylation (DNA methyltransferases- DNMT1, DNMT2, DNMT3A and DNMT3B), histone acetylation (histone acetyltransferase 1- HAT1) and histone deacetylation (histone deacetylases- HDAC1, HDAC2 and HDAC3) were observed in NT embryos when compared to IVF counterparts. However, the relative expressions of genes in pFF+5-azaC-NT and pFF+NaB-NT groups were largely comparable to those of IVF embryos than pFF-NT embryos. In conclusion, modification of the epigenetic status by reducing DNA methylation or enhancing histone acetylation levels in pFF improved the developmental rates, total cell number and the transcription profile of porcine NT embryos. Thus, somatic cells with relatively hypomethylated or hyperacetylated genome may enhance reprogramming efficiency in porcine NT.